Abstract. It is becoming more and more important that the role of technology plays in the national economy. However, due to the high risk, high input, high pay characteristics of science and technology enterprises, the majority of enterprises are facing serious financial risk. This paper explorely applies the gray relational analysis method and the gray prediction method in the gray theory into the index screening and model construction, and puts forward the idea of constructing the micro-warning model which is suitable for the enterprise itself, and evaluating the enterprise's risk situation from both financial and non-financial factors, so as to successfully build the company's financial risk early warning model. The results show that the model has high accuracy and good short -term prediction function.
Introduction
Financial risk warning refers to that, based on internal and external data, related industry data and financial statements, enterprise uses a variety of statistical analysis, mathematical model and other methods to detect operation of the enterprise, then find out the company's financial crisis, thus giving the company managers a prompt. Financial threats are central in the process of business, which is the most fatal blow to the business. And the outbreak of financial risk will cause serious and negative impact on the survival of the business. Therefore, building company's financial risk system, early identifying or solving all kinds of possible crises of the company it is conducive to the rapid development of the company.
In foreign countries, exploration of financial risks begains the last century, [1] Ramanna, S. (2002) proposed a software quality evaluation method based on rough set approximate space. [2] Fengyulin and Sally Mcclean (2001) showed that the mixed model was significantly superior to the univariate model. [3] Ali Serhan Koyuncugila and Nerminozgdbas (2012) proposed an EWS model based on corporate data. Compared with foreign countries, China's financial risk research started late, but after years of developing, it has achieved good results [4] . The empirical results show that the financial early warning model constructed by principal component analysis has a good adaptability to our listed companies [5] . Logistic regression model is used to forecast the financial distress of the group management enterprises. However, most of the current management of corporate financial risk is very passive, and there is no systematic financial risk identification system. Therefore, this paper puts forward the financial risk early warning model based on gray system theory.
Enterprise Financial Risk Early Warning System and gray system theory

Enterprise financial risk system
The general financial risk early warning system includes two parts: financial risk monitoring system and financial risk control system. The financial risk monitoring system is the foundation and core of the risk early warning. On the one hand, the risk monitoring system is established by establishing the risk early warning index system, and the financial indicators are analyzed quantitatively. On the other hand, the financial data are analyzed qualitatively according to the risk category. Whether there is risk and an assessment of the size of the risk. The financial risk control system is based on the financial risk monitoring system to obtain the results, and develop different measures to curb the financial crisis facing enterprises. 
Gray system theory
In the control theory, the information system known fully is defined as a white system, information system unknown completely is called the black system, between the two, and the part of known information and unknown information are called the gray system. It is different to compare with fuzzy mathematics and probability statistics, the gray system theory focuses on the uncertainties such as "explicit clarity and unclear connotation". Based on the gray system theory, the formation and development of known information achieve the system behavior and evolution of the correct characterization and effective monitoring. In this paper, the gray relational analysis method is used to filter the financial indicators, and the gray forecasting model is established to provide reference for the financial management of the science and technology enterprises.
Construction of Financial Risk Early Warning Model Based on Gray System Theory
Construction of financial risk early warning model based on gray relational analysis
Financial risk early warning mainly filter, evaluate analysis the data to come to the business evaluation of the current business situation and the future evaluation of the operating conditions.therefore, the key to the establishment of the financial crisis early warning system is the processing part of the data. How to choose the index system which can best reflect the risk situation of the enterprise, and how to set up the corresponding model by selecting the mathematical statistics measures will finally decide the accuracy of the results, and ti is also the focus of this paper. To build a financial risk early warning model, the first problem is to establish a commonly used, relatively comprehensive index system, when different enterprises is risk early analysised by warning modeling analysis, first, according to enterprises own financial data, they screen out some index which has representative ability from the basic index system, and add it to the model. Through the comprehensive calculation of the index data, the score of the current financial situation of the enterprise is obtained, and the score is used as the basis of the design of the early warning model. The gray forecasting method is used to explore the law, and the risk early warning model is established. Therefore, we should first determine the financial risk early warning system, and on the basis of the previous establishment of early warning model. 
The calculation method and main calculation formula of gray relational analysis
Calculating the gray correlation generally requires the following six processes:
The dimensionless processing of each sequence, to obtain the initial value, mean or interval value
m (2) Determine the reference and compare sequences
The reference series is also called the "mother column", which is composed of the optimal target optimization value ) (k Xo , where k = 1, 2, ... n, the "number of columns" compared to the reference number is recorded as a comparison sequence,
Where p is the resolution coefficient, typically 0.5 (6) Calculate the degree of correlation oi γ Sum is divided by n, and so on, you can use the same method between the two factors of the degree of correlation, so as to obtain a symmetric correlation matrix, take a correlation critical value, the degree of relevance is greater than the critical value classified as a class, so as to get the factor clustering effect.
Application of Financial Risk Early Warning Model for Scientific and Technological Enterprises
This article chooses the science and technology enterprise as the exploration goal. Based on the characteristics of short-term forecasting of gray forecasting and the characteristics of the development of science and technology enterprises, the financial indicators (see Appendix 1), which are mainly published in the 2016 scientific and technological companies published by Juchao Information and Dongfang Fortune, etc., are selected for the study object.
Financial indicators screening
Generally identified indicators of gray correlation degree are big, the amount of information is also covered, and the impact on the system is relatively large. This paper uses the financing cost as the reference sequence to carry out gray relational analysis, the greater the degree of correlation, which indicates that the greater impact of the indicators on the cost of financing changes, it should be added to the risk warning system. According to experience, when the degree of association is over 0.5, and it can be considered satisfactory. In this paper, we take p = 0.5, and the five indexes with the highest degree of relevance in the screening result are included in the financial early warning system.
After the screening criteria were determined, the gray relational analysis method was used to screen the corporate financial risk. 
The following financial indicators show the degree of relevance. enterprises, because the most of cost of many of the scientific and technological enterprisesin is used for high-tech research and development, resulting in funds can not be dealt with in a short time, which will lead to corporate financial turnover is difficult, resulting in financial risks.
Determine the weight of the indicator
This paper use analytic hierarchy process to determine the weight of financial indicators, as follows:
B1 indicates financial indicators, B2 indicates non-financial indicators, C1-C4 are operational risk, financing risk, investment risk and financing risk indicators. C5-C6, respectively, external financial risk indicators and internal financial risk indicators, D1 represents the accounts receivable turnover rate, D2 represents the inventory turnover rate, D3-D4 represent the asset-liability ratio and the quick ratio, D5-D6 represent the return on fixed assets and the total return on assets, D7-D8 represent the current ratio and the cash ratio of the main business. D9-D10 represent interest rate risk and policy risk, D11-D12 indicate enterprise management ability and enterprise risk control. Table 3 . Financial risk early warning index system weight total ranking. According to the calculation, the weight of the index system which ranked the first is the asset-liability ratio, followed by the turnover rate, and then the return on net assets, which is in line with the understanding of the importance of the financial indicators of various types of science and technology enterprises. In the non-financial indicators, the internal financial management is more relaxed, the resulting impact on the financial risk is more serious, but also is very fit to the current state of science and technology industry.
Gray modeling and model checking
Because the amount of samples used is more than four, which is effective so this article randomly selected five companies (three changes in technology, Sanchuan shares, ring Asahi electronics, Jing Gong technology, and crystal photoelectric) as a sample analysis. According to the results of the previous two sections, we can get the comprehensive evaluation value of each company's financial risk as follows: Then, based on the company's comprehensive risk assessment value as the company's original data, using DSP data for gray modeling processing, the financial risk modeling forecast results: Table 6 . Financial risk early warning modeling analysis data editing diagram.
The results of the financial risk modeling are as follows: In general, when p is over than 0.95 and c is less than 0.35, the model is acceptable. In this paper, the results obtained by gray modeling have reached the expected value, so we can see that the short-term prediction accuracy of this model is high and credible. After modeling and analysis, the financial risk early warning model of the science and technology enterprises which is established is: X (t + 1) = 10.305185e 0.1801t -7.255183
Research Conclusions and Deficiencies
Based on the relevant financial data disclosed by the company, this paper uses the gray relational analysis to obtain the following results:
(1 yield, high innovation, high growth, high input. In recent years, science and technology enterprises have made rapid development, but relatively they investment more, and the asset-liability ratio, the risk is also higher, and the finance risk highlights.
(2) Using capital flow data analysis, it is added into the early warning index system, because the flow of funds has a very important position for science and technology enterprises, you can more accurately identify the capital chain crisis, and reduce the subjectivity of judgment.
(3) When collecting data, it is inevitable that there will be information distortion and other interference, the use of weight and other indicators can reflect more comprehensive risk system, the ability to map the debt and financial capacity of the index is relatively important, this paper use gray modeling analysis for short-prediction, relatively high accuracy, short-term prediction function is more significant.
In the practical application, enterprises should use computer information technology, database technology, agent technology to identify financial risks at any time, and real-time to monitor of business cash flow and interest rate changes, so that it can play a dynamic financial early warning role.
